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Overview The Maryland Department of the Environment (MDE) Air Quality Planning and Monitoring Program designed an ozonesonde measurement campaign for the summer of 2005.
The ozonesonde campaign scope of work, schedule, and product design were prepared by the MDE and implemented by the Physics Department at Howard University (HU) at their Beltsville, MD
field laboratory site. Under tutelage from NASA-Goddard, HU Physics Department students assembled and launched the ozonesondes/rawinsondes when the MDE air quality forecast was for
code orange or red conditions. The main goals of the ozonesonde campaign were three fold: (1) Public Outreach — Educate the general public about ozone transport. (2) Policy — Gain insight
into interstate ozone transport to better direct policy decisions towards fair and equitable interstate emission control strategies. (3) Science — Measure the ozone concentrations transported by
predominant westerly aloft winds, the Appalachian Lee-Side Trough, and the nocturnal low level jet into the residual layer.
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Transport Mechanisms in a High Ozone Case - August 12-13, 2005

MDE Beltsville Wind Profiler
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On August 13, 2005 a classic high ozone
case evolved with an entrenched Bermuda
High, an Appalachian Lee-Side Trough,
and local stagnation. The emissions
contributions occurred via synoptic-scale
westerly transport, regional-scale
nocturnal low level jet (LLJ), and local-
scale emissions. The transport
mechanisms were all in place for a
tremendous ozone episode. Fortunately,
the previous (August 12) day’s upwind
ozone AQI readings were only moderate.
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Three balloon launches captured the case:

10:30 PM — Slow surface winds veer to a
peak speed of 12 m/s that coincides with
an ozone local maxima of 90 ppb where a
nocturnal inversion is beginning to setup
at 0.6 km. Near the inversion wind speeds
reveal the early formation of a LLJ, with
slower westerly winds aloft. Balloon path
back trajectories show consistent SW
winds.

6 AM — The nocturnal inversion is now
more pronounced and the ozone profile
shows minor increases in ozone within the
LLJ. The profiler confirms the LLJ from
the WSW remains strong; however the
back-trajectories now show the onset of a
westerly contribution.

2 PM - The afternoon atmosphere is less
stable and well mixed. Winds are light as
ozone concentrations build. Ozone
concentrations reach a maximum of 170
ppb at 1.4km. The surface peak 8-hr AQI
at Beltsville was 109 - Code Orange. Peak
1-hr ozone was 108 ppb.




